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My Intent today Is to start a
conversation on energy in WA.

| will primarily cover industrial the
transportation sectors.
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s%/ WA State consumes 1.6 EJ of energy generating about 80 Mt
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End-use consumption 2018 estimates by source excluding losses, 1.58 EJ

of CO,, Petroleum is the largest source of both (2018)

Petroleum
0.873 EJ
(243 TWh)
55.2%

~

4

Natural Gas
0.265 EJ
(73.6 TWh)
16.7%

A

Coal
0.0015 EJ
(0.4 TWh)
0.1%

”

Renewables
0.119 EJ

(33 TWh)
7.5%

CO, emissions, estimates (2017) 78.75 Mt

54.26 Mt (69%)

18.59 Mt (24%)

5.90 Mt (7%)
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Data from Energy Information Agency, https://www.eia.gov/beta/states/states/wa/data/dashboard/custom
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‘%/ Transportation and Industry account for 70% of the energy
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WA State end-use consumption by sector 2018, excluding losses, 1.58 EJ

and 76% of the CO, consumed in WA State

=)

Transportation
0.72 EJ (199 TWh)
45.3%

12\

Industrial
0.40 EJ (111 TWh)
25.3%

=

Commercial

0.20 EJ (55.2TWh)
12.6%

\

fin

Residential

0.27 EJ (73.9 TWh)
16.8%

CO, emissions, estimates (2017) 78.75 Mt

47.19 Mt CO, (60%)

10.47 Mt CO, (13%)

4.58 Mt CO,, (6%)

6.11 Mt CO, (8%)
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Data from Energy Information Agency, https://www.eia.gov/beta/states/states/wa/data/dashboard/custom
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Industrial sector
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‘%/ U.S. manufacturing emits >1,000 Mt/y GHG,; half are from
Pacific refining and chemicals

Northwest

Bulk chemicals 00, EMISSONS BY END USE- MANUFACTURING
A hydrogen, ammonia, Wood Products |
A ethylene, propylene, Bectrical Equipment Refining

C4 hydrocarbons, Transportation Equipment

BTX Computers and Hectronics Refini ng

o Machinery

Refinin 0 Fabricated Metal 259 Mt

. Products
A Co-processing

A Value-added
blendstocks Iron and Seel

A Replace fossil as a
feedstock Cement and Lime

Glass

Manufacturing emissions:
1,077 Mtlyear

Aluminum Iron and FOOd
steel

Food Products

Paper Products

Bl@ lN Data from U.S. EIA, Annual Energy Outlook 2020
BIOPRODUCTS INSTITUTE Mt = megaton (million metric ton) 6 October 2020 | 8
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Metals processing
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7 Scalable, sustainable, manufacturing approaches to
niheest  €Xtraordinary metals for next-generation technologies
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Process metal powders

One example: ShAPE (shear assisted processing and extrusion)

A High performance alloys
A Tailored microstructures Extruded Hollow or Solid Profile
A Lower energy : Consolidation

A Less material waste
Joining

A Dissimilar shape

A Dissimilar materials

. ~ Spiral R
Capability Grc[:oves Frictional
A New geometries, wires Heating
_ nSystem and Process for Formations
A Light metals Products, o6 US Patent #10189063
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Plastics and composites
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‘%/ Plastics provide performance in many sectors, including

Norihwest lightweightingd but we need to improve disposition
Global plastic waste / Packaging (0.5 y) Designed life of plastics
Building and Other (38 Mt{ Packaging
construction (13 M) s (141 My)
Industrial

machinery (1 Mt) —__

T tati ‘
ransportauton _—— )
(17 Mt) 302

Electronic/ — Mt
electrical (13 Mt)

Textiles _—

(42 Mt)

/

Consumer & Institution
products (37 Mt)

Energy content = 10 EJ

10 Consumer & institutional products (3 y)
" Other and textiles (5y)
0.8 -
Electrical & electronic (8 y)
0.6 - Transportation (13 y)
PDF Industrial machinery (20 y)
0.4 -

Building and construction (35 vy)
]

0 *I\-h |
0 10 20 30 40 50 60
years

1Geyer et al. https://advances.sciencemag.org/content/advances/suppl/2017/07/17/3.7.e1700782.DC1/1700782_SM.pdf
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https://advances.sciencemag.org/content/advances/suppl/2017/07/17/3.7.e1700782.DC1/1700782_SM.pdf

"?f/ We need composites for light weighting, some can come from
ceest Natural fibers but others will need to be petroleum-based

NATIONAL LABORAT ORY
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